Kinetic and equilibrium intermediate states are different in LYLA1, a chimera of lysozyme and alpha-lactalbumin.
For several proteins, a striking resemblance has been observed between the equilibrium partially folded state and the kinetic burst-phase intermediate, observed just after the dead-time in refolding experiments. This has led to the general statement that the conformation of both types of intermediates is similar. We show, at least for one of the proteins investigated here, that, although both states have some common characteristics, they are not identical. LYLA1 is a chimeric protein resulting from the transplantation of the Ca(2+)-binding loop and the adjacent helix C of bovine alpha-lactalbumin into the homologous position (residues 76-102) in human lysozyme. The apo-form of LYLA1 unfolds through a partially folded state, in analogy with the folding behaviour of the structurally homologous alpha-lactalbumin. The folding kinetics of LYLA1 and of its wild-type homologue, human lysozyme, are investigated by means of stopped-flow fluorescence and CD spectroscopy. In the case of human lysozyme, refolding involves parallel pathways as indicated by experiments in the presence of a fluorescent inhibitor. For apo-LYLA1, the burst-phase intermediate is compared with the equilibrium intermediate. At neutral pH, both states correspond, in that an important amount of secondary structure has been established, but the burst-phase intermediate is shown to be significantly less stable than the equilibrium intermediate. At pH 1.85, in the presence of 1.5 M guanidinium hydrochloride (GdnHCl) and at 25 degrees C, the equilibrium partially folded state of LYLA1 is 100% populated. When LYLA1 is rapidly diluted from 6 M GdnHCl to 1.5 M under these conditions, a time-dependent evolution of the fluorescence signal is observed, reflecting the transition from a burst-phase to a different equilibrium intermediate. These results provide strong evidence for the non-identity of both states in this protein.